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Abstract: We use very high resolu-on inelas-c X2ray sca3ering to explore the la7ce dynamics of an unusual insula-ng
material, ScF3, which not only has strong nega-ve thermal expansion (volume expansion is 234ppm/K), but also features an
extremely robust high symmetry phase, remaining cubic with 42atom unit cell from its high mel-ng point of 1800K down to
the lowest measured temperature of 0.4K. We show that the la7ce excita-ons soJen almost completely as temperature is
lowered toward zero, and the role of quantum fluctua-ons is significant. Broad connec-ons to structural instabili-es
underpinningPcomplexPbehaviorPinPperovskitePmaterialsPwillPbePexplored.
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